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nowledge of ‘the proportion of “sudden deaths in the com- 
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occurrence, and the major causes of sudd leath, it is impossible to donee 
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she focus as well as the personnel. and equipme:! 2ssary to meet this health 


roblem. The paucity and narrow scope of the bi literature on t sub- 
gives little recognition to this need. Not only is there no 


and unexpected deaths as a separate and reportable disease 
in nations ital and health statistics,/ b there is no standard definition 


by which such cases may be reported. This lack of uniformity in the definition 
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of sudden death usually revolves around the interval from on of the terminal 
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episode to ti of death and currently ra from one to twenty-four hours.2 
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data is available acer ties the incidence 


Both types of studies fai. “to constitute a reliat measurement 
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the uppe lic groups, are n jikely to be cn 
and that som ee ases mig e non-sud medically 
The disease incidence udies are limited as well because 
other possib. j 


5 a ere have been no reports of a study of the total frequency 
of sud death that includes both the cases referred and not referred to the 
medi exam within a definite community.© Kuller et al have pudl ished two 
reports on such 2 study on the population of Baltimore » Ma yland. 5,6 These papers 
relate Senipere pote variables to the causes anc i of sudden bees une 
expected natural deaths in this urban f 2 = n bet 2n ‘Jone 5 196552 June, 
1966. An earlier study/ done by the aminer's office of the same city 
Bes the mae of sudden Sataeat geatne: among automobile drivers over 

- year period=-1957 to 1960--and showed by autopsy that 81 cases (19%) 
oh au sudden “deaths oc ethene re ree be debe of automobiles were due to natural. 
in all studies of sudden natural death 
due to unnatural causes. (See Data Col- 


fe ia nase acho nition of "Unnatural Cause of Death". ) 


This paper will concern both natural and unnatural causes a all sudden 
deaths in a rural population for the year 1967. After confining our study to 
a rural population the decision was made to include two cou nties in an effort 
to obtain a representative view of these rural deaths. This addition came, 
however, at the cost of intr oducing t two independent systems of reporting. 
ees the State of California set up a list of deaths which must be 

led He the coroner (se ction oThOL of the government code), the ultimate 

investigation carried out rests with the 
be considered therefore that the coroner 
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several ce ne plate es which 2 red to dé > y the reported inte val turned 
out to be chronic after reviewing other sources of informatio Theref 
validation procedure was devel which made use the coroner’ c 
ital records and interviews with physicians as well as the death certificates. 
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to obtai na representative picture of sudden death in rural areas 
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Tne data for this study was gathered from several 
leath came initially from t death certificates 
of the county Public Health Officer; further 
idate these deaths as sudden and to study the 
obte i fre che county coroner's reports, autopsy results, hospital 
ords, nae “consulta tion with certifying physicians (usually by telephone). 
Multiple urces were ee whenever possible but only in a few cases was it found 
necessary draw on 1 of the above, 


Sudden death (numerator) is defined as "death as a result of 
all causes, of & person not restricted to his home, a hospital or an institution 
or unable to function in the co mmuni ty for more than twenty-four hours prior to 
death. The interval from onset of the fatal event until death must have been 
less than twenty-four hodeact Maintaining a definition of sudden death in com- 

s eeoy allowed ¢ mparison of our data on non-traumatic sudden 
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eveal any differences between sudden death in rural and highly 
population consists of all those deaths in the year 1967 in 
which the interval between onset aoe een was less than twenty-four hours and 
otherwise complied with our definitio: Deaths of nonresidents who died within 
the county ° cluded with t hope that this would not introduce a signifi- 


cant bias. 


The Population at Risk (denominator) is defined for this study as the en 
tire population of Merced and Stanislaus Counties under the age of 65. ‘The 
deaths beyond age 65 were omitted because in this group the disease is more 
ften chronic and the cause of death multifactorial, making the 
a specific cause often specious. > is hoped that Phe benefit a 
concentrating on the segments of the county with longer 
outweighed the adverse effect of this reduction in comprehens! 
study. <A deseription of the entire population at risk was m: 
sone: and sex for each county. This was obtained when possible aa “the avail 

statistics for 1967 and otherwise from our own proje tions based’ on the 1960 
lined census, taking into consideration county ¢ growth during the interim and 
ssuning a constant proportion of people of Spanish surname, 


Information on all propels sccurring in t population at risk in 1967 
was obtained from the : thus permitting a comparison between 
sudden and not sudden aentta. 7 j t ed demographic variables 
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: The initial problem in this study was to discover the 
otal ar Of eaten deaths il e population for the year 1967. This required 
ee. pene of all the death icates for that year and copying onto the 
data abstraction sheet the pe sinent information for a11 deaths under age 65, both 
sudden and not sudden, Certifice so selected were then placed into one of 
three categories: 


1) "Sudden! - All certificates with a recorded interval between 
of terminal episode and death of less than 2 
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: races Though this dif- 
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Occupation ~ The population was also broken down by occupation in an ate 
tempt to reveal a high risk Tee under this variable. An agri- 
cultural-nonagricultural separation was chosen in view of the 
fact that agriculture is the primary industry in both counties, 
Agricultural occupation was define \s farmers, domestic and mi~ 
grant farm laborers, and associated industries whose main function 
is servicing farms. "This includes not only livestock and crop 


farming but cotton ginning, spraying and other horticultural and 
husbandry 


Ce hysician Certification ~ Since the coroner's system was to be 
udied as a means of comparing the reporting between the counties, 


of coroner's cases among the sudden deaths and how they 
was noted, 


Cause of Death - Since it was sought to discover whether a rural population 
was exposed to the same health risks as a large urban population, 
the following categories were used in common with Kuller's study 


and the nortality rate compiled for each: 
NATURAL 1. Cerebrovascular disease 
2s Rheumatic Heart Disease 
3. ASHD ~ listed as such specifically 
4 Hypertens ive Heart Disease 
5 Other Heart Disease 

Pneumonia 

Cirrhosis and Fatty Liver 

All Other 


UNNATURAL Non-Work-Associated Automobile Accidents 
Work-Associated pote Accidents 
Non-Automobile Work-Associated Accidents 
Drowning 
Poisoning 
Homocide 
Suicide 
All Other 


Autopsy - 1 LENOo a 2 was an autops) noted for use in deter- 
the accuracy o the assigned cause of death and the thorough~ 
the coroner vestigation. 
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Table 5B 


DISTRIBUTION OF VALIDATED SUDDEN DEATHS 
BY CAUSE OF DEATH, CORC 'S OR PHYSICIAN CASES AND AUTOPSY 
iRCED COUNTY 


R'S CASES PHYSICIAN 
CAUSE OF § 
DEATH With Autopsy Without Autopsy With Autopsy 


Per-=- 
Total | Number cent Number cent 


Nontraumatic 
Cerebrovascular 


Heart 
isea 100,0 
Des. dled L 93.3 
Hypertensive 
Heart Disease é 66.7 
Other Heart 
Disease f (Ba 
Pneumonia é 66.7 
Cirrhosis and 
Fatty Liver 100.0 
Other é 2% 84.6 


-auma tic 
Non-Work Assoc. 
Auto . iy 85. 
Work-Assoc. 

Auto 100.0 
Non-Auto 

Work Assoc. 
Drowning 
Poisoning 
Homicide 
Suicide 
Other 


100.0 
75.0 
100.0 
100.0 
100.0 
84.6 
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Total 5 85.4 


in Stanislaus County the highest number of de: vy natural causes that 
not autopsied were ascribed to arteriosclerotic disease, This is also 
among the cases that were neither autopsied or ified by the coroner, 


-county differences here again support the general inference from: 
eae cables eS on the basis of autopsy rates ae the reporting is more 
likely j It might lastly be noted that with one exception all 
sudden o from unnatural causes were handled in Hees counties by the coro~ 
ner' 
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Table 8A 
DISTRIBUTION OF SUDDEN DEATH BY RACE, SEX, AND AGE GROUP 


(All rates/100,000 population) 


GROU 


96 
104. 
578 


SLAUS 


1,000 
4.83 


MERCED 


4.0 ~64. 
Total 
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offer a rther breakdown of the data presented in tables 


atterns of mortality rates demonstrated in previous tables 
well. 


-. ae ee ph . ee od vans > . 
Generally higher mortality rates (increases of 50~-100%) are found in the males 


within each racial group in both counties, The mortality rates for both sudden and 


all deaths are 


name groups. 


higher in Stanislaus, particularly in the male and female Spanish 
For all deaths the greatest mortality rate within each county 


appears in male Negroes in the E ze2 group. 


general observations other contrasts 


lation sub groups are too small. fi aningful extractions. 


Table 8B 
DISTRIBUTION OF ALL DEATHS BY RACE, SEX, AND AGE GROUP 


(All vates/100,000 population) 


RACE AND SE 
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238 
105 | 1,043 
162 


Table 9 


VALIDATED SUDDEN DEATHS 
BY OCCUPATION, AND COUNTY 


OCCUPATION 


COUNTY ericult Nonagriculture 


ent Total Percent Total 
Sudden Death 


Number udden Death Rate* Number 


Stanislaus By Ziel 599 215 


Merced 2. 391 118 


Total Sah 


Rates here were figured against the Agricultural and 
Nonagricultural segments of the population of each county. 


for about 55% of the 
population breakdown by residence to indicate 
groups Tables LOA and LOB show ses 


sudden deaths 


county, 
between resi 


percer 


Table LOA 


SUDDEN DEATHS AND ALL DEATHS 
BY RESIDENCE, AND STANISLAUS COUNTY 


SUDDEN DE ATHS ALL DEATHS 
RESIDENCE : Ps : Sabor : 


Percent Total Percent Total 
Sudden __ Number _All Deaths 


Urban 329 
Farm 


Not Farm 


Total* 


Twenty (20) death certificates lacked a place of residence 


and have been eliminated from this table; 2 from Sudden 
and 18 from All Deaths. 


While a, 
countie 
tural we 


srLecultural employees account for only 254, 


25% of the sudden deaths 
h mortality rate was much higher than in 
had similar mortality rates, 
death rate in Stanislaus 


in both 

the non-agricul- 
This partly localizes 

County as demonstrated by previous 


a 


& 

at ee sudden deat 

or} s in the two counties 
the Viaueae sudden 
charts. 


Table LOB 


SUDDEN DEATHS AND ALL DEATHS 
BY RESIDENCE, AND MERCED COUNTY 


SUDDEN DEATHS ALL DEATHS 


RESIDENCE 


Percent Total Percent Total 
Number Sudden Number All Deaths 


Urban 98 63.3 180 
Farm 14.8 
Not Farm Z1e9 


Total* 100.0 


* Eight (8) death certificates lacked a place of residence 
and have been eliminated from this table; 3 from Sudden 
and 5 from All Deaths. 
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Table 12A 
DISTRIBULION OF SUDDEN DEATH 
BY OCCUPATION, RACE AND CAUSE OF DEATH 
STANISLAUS COUNTY 


AGRICULTURAL 


NONAGRICULTURAL 


CAUSE OF DEATH 


Nonx whi te 


White 


White 


Yonwhite 


« Total 
S.D 


% Total 
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% Total 
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Rheumatic 
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Hypertensive 

Heart Disease 
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Fatty Liver 
Other 
Total 
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Table 12B 


DISTRIBUTION OF SUDDEN DEATHS 
BY OCCUPATION, RACE AND CAUSE OF DEATH 
MERCED COUNTY 


_AGRICULTURAL _ NONAGRICULTURAL 


_Nonwhite . White Nonwhite 


CAUSE OF DEATH 
peLotal % Lota mecotvail % Total 
Number SED Number ioe Dei Number __ S.D. Number Sob 
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Sie ie re 
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Is Apoveg a ley Ble 
Hypertensive 

Heart Disease 
Other Heart D. 
Pneumonia 
Fatty Liver 

Cirrhosis 
Other 

Total 


Traumatic 
Non-Work Assoc. 
Auto 
Work Assoc. 
Auto 
Work Assoc. 
Non-Auto 
Drowning 
Poisoning 
Homicide 
Suicide 
Other 
Total 


Further analysis is limited by the small sample size in each category. 


Also con- 


tk combination of four sub 
all sudden deaths in both counties. 


Table 13 


SUDDEN DEATHS AND ALL DEATHS BY CAUSE OF DEATH, BY COUNTY 


STANISLAUS MERCED 


CAUSE OF Sudden Deaths All Deaths Sudden Deaths Deaths 


DEATH é of) eee ep 5 es = 
# % Rate F % Rate % Rate 


Nontraumatic 
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Within each unnatural cause category the relatively high ratiovof sudden deaths 
to all. deaths indicates that most unnatural fatalities are sudden. 


anislaus County has ste omposec a deputy~coroner 
do much of the necessary research on the individual cases. 
ins one pathologist to do all of their autopsies. In 
population the coroner's office is not as well funded 
roner has no staff. All the autopsies are carried out by a group 
three nasholocinte. The coroner's reports as to the circumstances surround- 
x the final illness and the autopsy reports are much more detailed and complete 
Stanislaus than in Merced. 
Although the counties are contiguous, they differ significantly in their 
ocio-economic make up. They are both thought of as primarily agricultural 
counties, but Stanislaus has a good many large industries while Merced has prac- 
in the ae of the counties a reflected in 
nd facilities. It is especially relevant 
atady tO note that the doctor to patient rati n Stands aus is about 
while in Merced it is one half that or roughly 1 to 1800 


us consider how the coroners ffices in the two counties 
to the reporting of 1ess on the death 
It was noted that Merced had 10% more deaths that were initially 
his was considered t e evidence f stating that the death 


Bre 7& 


4 
if 


incidence ge sudden 
initially reported as sudden 76% were coroner's cases 
in Stanislaus 88% were such in Merceé This differet s reversed in the 
tionable category with Stanislaus being about 10% higt than 
OF this initially questionable group 83% « the cases in the forme 
and 76% of thos« che latter were certif by t coroner, From er’ 
that a very high perce fe of the initially questionable cases 
both counties were actually sudden deaths. 


However, in both the same percentage of all initially sudden and 
questionable coroner's cases were validated as being sudden. From this last 
con aparison it might be anticipated that t percentage of deaths in both counties 
that are ini tially sudden and qi its abled would be the same. This is not the 
ease, The fact that the coroners' offices function independently helps to ex-~ 
plain this observed ene tee Go fact is that the differences are much 
than even these tables 1 suggest. 


o 
chs due to traumatic or unnatural causes. In these ses both the 
the accident for instance, and of the death are certificate. 
Qof ° A ES 
Merced 58% and in Stanislaus 30 30% of the coroner's cases were due to unnatural 


4.4 


e stiologies, Excluding these deaths and considering those due only to natural 
causes, an even more striking difference between the two counties is found: In 
Stanislaus 84% of the coroner certified natural deaths that were classified as 
sudden were validated, while in Merced the percentage of these cases validated 
was only 33%. Of all the coroner's cases due to natural causes 75% were validated 


aa 


in Stanislaus and 65 3 in Merced. 


death certificates with the most exact interval ie ite are those 
ti 


[It now seems that among the coroner's cas with ; 
actually more reliable re poke for the duration the final 22In 
whole what is more important is that among deaths by at causes 
y coroners! offices are remiss in orting the duration of the final 
illness. This is illustrated by the fact that i ‘anisleus 89% of all the 
validated cases of natural sudden deaths and in Mercec 82% of these cases were 
initially considered to be questionable. 

Another means for comparing the coroners' offices is to study the quality 
of the reporting of the ca 
the autopsy rates in the two counties, since there were no cases in which the 
final diagnosis on the death certificate was changed. The coroner's cases that 
have not been autopsied are especially important as they show whether any cause 

death is a catch-all for unexplained cases of sudden death, 


:] 


uses of sudden death. This was done by comparing 


The fact that all t deaths in Merced County due to natural causes that 
came under the coroner's jurisdiction and 88% of those by unnatural or traumatic 
ses autopsied, implies that the quality of reporting of the cause of death 
in this county is superior to that of Stanislaus. The coroner in ee 
diagnosed a high proportion of the non-~aut psied sudden deaths by natural causes 
ASHD, This fact could be significant to someone studying, the ets 
residents of this county. ‘In the cases that did not 
jurisdiction in this county, ASHD and "Other Heart 
‘ ‘ proportion of the diagnoses of the cause of sudden 
"this “suggests iat the mortality rate by ASHD might be significantly 
OL arse Here. 


cal examiner certifies more natural 
sudden deaths in the 20-39 (85%) than in the 40-69 (52.8%) age group. Among the 
sudden deaths in Stanislaus and Merced a similar trend is noted, However, it is 
important that whereas the percentage of the sudden deaths ce ertified by the 
coroner is decreasing with increasing age, the percentage of cases autopsied 

is increasing. There is nothing in these tables that explains why this increase 
should occur, The only explanation we could hypothesize is that death in the 
younger age groups are. less likely to be compounded with other diseases and 

so the coroner might consider it to be unnecessary to authorize an autopsy. 

Also there are notables which compare the cause of death, the age group, 
coroner's certification and whether the case was autops tied or not. 


Kullerl stated that in Baltimore the medi 
e h 


In conclusion then, the quality of the coroner's reporting can be studied 
in two ways: With respect to interval, and with respect to cause. Since the 
exact interval is stated on the death certificate in all cases of traumatic 
or unnatural deaths in a box that is not the same as the one used for recording 
the duration of the final illness, these cases should not be considered when 
comparing the two counties. When only natural sudden deaths were considered, 
it was found that among coroner certified cases initially sudden by the reported 
interval the reporting in Stanislaus County was much more reliable than Merced, 
However, in both counties the predominant number of cases that were initially 
classified as questionable from the interval had been certified by: the coroner, 
showing that it is the coroner and not the physician who is responsible for the 
bulk of this insufficient réporting. 


Z there is only 
ne outstanding difference between the ty counties and that is that in Merced 
the coroner's cases ascribed t causes and a higher percentage of 
due to unnatural causes were pereree: than in Stanislaus. Thus it can 
plied that the reporting of the cause of death is mor reliable in Merced, 


Several parameters wer« Lilized to define the high-risk groups within a 
rural population. 


There was approximately a 3:1 ratio of males t< emales in sudden death 


rate of natural sudden deaths occurred 


mortality rates occurred in Stanislaus County, despite 
medical care. This may be attributed to the great 


te 


1 


tage of the population withi che 40-64 age group in tha 

Approximately 25% of the sudden deaths in both counties occurred among 
agricultural workers, in which group the sudden death rate was over three times 
greater than in the non-agricultural group. In the agricultural group the sud- 
den death rate was 50% greater in Stanislaus. 


Merced County had over twice the mortality re in non-work associated 
auto accidents. This condition was influenced by factors unique to Merced 
County: poor roads, heavy trucking traffic on these 
ancillary secondary highways, and very limited accessibility of emergency treat= 


merit 
ment. 


Stanislaus County had a higher rati fF sudden natural deaths to all sud~ 
den deaths. The lower proportion in Me is related in part to the greater 


incidence of auto accidents there. art diseases accounted for 45.5% of the 
sudden natural deaths, 


The overall percentage of sudden natural ee to all agers deaths was 
be he gee ‘ce Sige presented in Kuller's urban studies (31+). In the 
ge group 35.7% of the deaths in this a le were sudden as opposed to 32% 
simore (3). It may ae o be noted that in the 20-39 age group there was 
only 20.4% sudden natural deaths in contrast to 31.4% in the urban study’, 
though the rural percentage may not be reliable due to the small sample size. 


\ 
In general the data seems to point toward some characteristics of a high 
risk rural population--male non-whites, agricultural seeumeet n, ne age over 40, 


Table Al 


DISTRIBUTION OF SUDDEN DEATHS BY RACE, SEX, AND CAUSE 
STANIS AND AGE GROUP (0-19 yrs.) 


eumatic Heart D. 


Traumatic 

Non-Work Assoc. 
Auto 

Work Assoc, 
Auto 

Work Assoc. 
Non~-Auto 
Drowning 
Poisoning 
Homicide 
Suicide 
Other 


per 


Table A2 


fy Obie, J CAUSE OF DEATH 
GROUP (0-19 yrs.) 


DISTRIBUTION SUDDEN TATHS BY RACE 


CAUSE OF DEATH 


Nontraumatic 
C.VeD» 
Rheumatic Heart D, 
Aone Ds 
{ srtensive 
L Disease 


ty Liver 
Cirrhosis 


raumatic 
Non-Work Assoc 
Auto 

Work Assoc, 
Auto 

Work Assoc. 
Non-Auto 

Drowning 

Poi 

H .cide 

Suicide 

Other 


Rate per 100,000 


Table A3 


DISTRIBUTION OF SUDDEN DEATHS BY RACE, SEX, AND CAUSE OF DEATH 
STANISLAUS COUNTY AND AGE GROUP (20-39 yrs.) 


CAUSE 


Nontraumatic 


feart Disease 
Other Heart D. 
Pneumonia 
Fatty Liver 

Cirrhosis 
Other 


-aumatic 
Non-Work Assoc. 
Auto 

Work Assoc. 
Auto 

Work Assoc, 
Non-Auto 
Drowning 
Poisoning 
Homicide 
Suicide 
Other 


per 100,000 


Table Au 


BUTION OF SUDDEN DEATHS Bi CE, SEX, AND CAUSE OF DEATH 
MERCED COUNTY AND AGE GROUP (20-39 yrs.) 


OF DEATH 


Nontraumatic 


I ease 
er Heart D. 
monia 
Fatty Liver 
Cirrhosis 
Other 


Auto 
Work Assoc, 
Auto 
Work Assoc. 
Non-Auto 
Drowning 
Poisoning 
Homicide 
Suicide 
Other 


Note; Rate per 100,000 


DEATH 


CAUSE OF 


Nontraumatic 
Gove dD. 
Rheumatic Heart Ds. 
A. SH. D, 
sertensive 

t Disease 

ther Heart D. 

monia 

atty Liver 

Cirrhosis 

Other 


0) 
P 
F 


Auto 
Work Assoc, 


Drowning 
Poisoning 
Homicide 
Suicide 
Other 


Rate per 100,000 


Table A6 


DISTRIBUTION OF SUDDEN DEATHS BY RACE, SEX, AND CAUSE OF DEATH 
ERCED COUNTY AND AGE GROUP (40-64 yrs, ) 


Nontraumatic 
Cie Ds 
Rheumatic Heart D, 
A. S.H.D. 
Hypertensive 
Heart Disease 
Other Heart D, 
Pneumonia 
Fatty Liver 
Cirrhosis 
Other 


Traumatic 

Non=Work Assoc, 
Auto 

Work Assoc. 
Auto 

Work Assoc, 
Non-Auto 
Drowning 
Poisoning 

Homicide 
Suicide 
Other 


Note; Rate per 100,000 


